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The s t r u c t u r e  and e v o l u t i o n  of t h e  o u t e r  a tmospherqs of i n t e r m e d i a t e  mass (4 -6  No) 

stars  is p r e s e n t l y  one of t h e  least understood a r e a s  i n  t h e  f i e l d  of  s t e l l a r  chromo- 

s p h e r i c  and c o r o n a l  r e s e a r c h .  E a r l y  u l t r a v i o l e t  o b s e r v a t i o n s  w i t h  t h e  I n t e r n a t i o n a l  

U l t r a v i o l e t  E x p l o r e r  (IUE) s a t e l l i t e  showed t h a t  most s t a r s  f a l l  i n t o  two d i s t i n c t  

g roups  i n  terms of o u t e r  a tmospher ic  s t x v c t u r e .  A l l  d w a r f s ,  G g i a n t s  and some C 

s u p e r g i a n t s  have a s t r u c t u r e  similar to  t h e  Sun w i t h  chromospheres ,  t r a n s i i o n  re- 

g f o n s  and coronae b u t  o n l y  weak, u s u a l l y  non-de tec tab le ,  s t e l l a r  winds. On t h e  

o t h e r  hand,  most K and a l l  M g i a n t s  and s u p e r g i a n t s  g e n e r a l l y  show o n l y  an extended 

chromosphere w i t 6  l i t t l e  m a t e r i a l  h o t t e r  than  a few x104 K and a s t r o n g  but low ve- 

l o c i t y  wind (Linsky and Haisch 1979; Brown, Jordan ,  and Wilson 1979; Dupree 9. 
1979). Subsequent r e s e a r c h  has  shown t h a t  t h e  change i n  a tmospher ic  s t r u c t u r e  for 

lw mass (1-3 H ) s t a r s  is  r e l a t f v e l y  a b r u p t  i n  terms of s p e c t r a l  t y p e ,  both from 

u l t r a v i o l e t  o b s e r v a t i o n s  (Simon, Linsky ,  and S t e n c e l  1982) and X-ray o b s e r v a t i o n s  

(Vaiana et. 1981; Ayres etsl. 1981). While t h e r e  is a l a r g e  range  of chromo- 

spheric a c t i v i t y  e x h i b i t e d  by l a t e  C and KO g i a n t s  (Bal iunas ,  Hartmann, and Dupree 

1983; Simon 1984). by t h e  t ime a robghly s o l a r  mass s t a r  becomes a K1 g i a n t  it pos- 

sesses e x t r e m e l y  l i t t l e  t r a n s i t i o n  r e g i o n  or c o r o n a l  plasma. 

I 

e 

However, f o r  more mass ive  stars t h e  s i t u a t i o n  is  much more confused.  Hartmann, 

Dupree, and Raymond (1980) showed t h a t  two e a r l y  G s u p e r g i a n t s ,  a Aqr and 6 A q r ,  

p o s s e s s  Path t r a n s i t i o n  r e g i o n  plasma e a  s t r o n g  h igh-ve loc i ty  (-100 km/s) stel -  

l a r  wind and Hartmann, Dupree, and Raymond (1981) discovered  t h a t  a TrA (K2 11-111) 

shoved similar chromospheric  p r o p e r t i e s .  

mosphere) s t a r s .  

h y b r i d s  (e  Her, y Aql. I Aur, HD 81817) and one more C s u p e r g i a n t  h y b r i d  ( 6  TrA) 

(Reimers 1982; Hartmann etal. 1984; Reimers 1984). 

These stars b e c a w  known as h y b r i d  (-chro- 

F u r t h e r  ‘work l e d  t o  t h e  d i s c o v e r y  of f o u r  more K b r i g h t  g i a n t  

In an  a t t e m p t  to  i n v e s t i g a t e  t h e  r e l a t i v e  abundance of h y b r i d  stars, I have 

under taken  a d i s t a n c e - l i m i t e d  s u r v e y  of  K b r i g h t  g i a n t s  w i t h  t h e  IUE s a t e l l i t e .  

the stars c l a s s i f i e d  by t h e  Br ight  Star Cata logue  ( H o f f l e i t  1982) a s  b r i g h t  g i a n t s  

w i t h  spectral t y p e s  K1-K3 were inc luded  i n  t h e  survey  t o  a l i m i t i n g  v i s u a l  magni- 

A l l  

t u d e  of  4.5. 
f i n a l  sample c o n s i s t e d  of t h e  15 stars  l i s t e d  in Table 1. Four o f  t h e s e  stars were 

a l r e a d y  known h y b r i d  stars. 
4 5  p a r s e c ,  assuming P& I-220.5 f o r  e a r l y  K b r i g h t  g i a n t s .  

S t a r s  a l r e a d y  k n o w  to  p o s s e s s  h o t  companions were exc luded .  The 

This s u r v e y  should  be  complete to E d i s t a n c e  of  ZOO+ 

The s u r v e y  is o n l y  p a r t i a l l y  complete .  b u t  a l r e a d y  some s i g n i f i c a n t  t r e n d s  a r e  

The method f o r  i n v e s t i g a t i n g  each  s tar  has  been t o  o b t a i n  a deep  (1-2 h r )  clear. 



Table 1. Early-K Bright Giants Within 200 parsec of the Sun. 

Star HR V Spectral 
5 Pe Structure 

6 Ind 7986 3.65 K1 I1 Coronal/Hybrid? 

8 Her 6695 3.86 K1 IIa Hybrid 
a TrA 6217 ' 1.92 K2 IIb-IIIa Hybrid 

301 7 3.61 K2.5 Ib-I1 Hybrid? 

0 Pav 6582 3.62 K2 I1 --- 
K2 I1 Hybrid a Oph 6498 4.34 

--- 999 4.47 K2 11-111 - 
w 6  Ori 
a Hya 
I Aur 

'I 4 1  
6 Ara 
rn Her 

q (V337) Car 
1 Lac 

1601 
3748 
1577 
7525 
6461 
6418 . 
4050 
8498 

4.47 
1.98 
2.69 
2.72 
2.85 
3.16 
3.40 
4.13 

K2 I1 

K3 11-111 
K3 I1 
K3 I1 

K3 Ib-IIa 
K3 IIab 

K3 1Ia 
K3 11-111 

--- 
Coronal/Hybrid? 

Hybrid 
Hybrid 
--- 

Coronal/Hybrid? 
Hybrid. 
--- . 

long-wavelength high dispersion spectrum of the Mg I1 AA2796.2803 resonance doublet, 
which provides information on the presence or absence of a stellar wind and a deep 

(full 1UE shift) short-wavelength low dispersion spectrum, which may be studied for  

the presence of transition region emission lines such afi C IV A X 1 5 4 8 , 1 5 5 1  and S) IV 

AX1397.1403. The types of atmospheric structure determined for the stars in the 
sample are shown in Table 1 .  Of the fifteen stars, six are definitely hybrid stars, 

one (HR 3017) has a B9-A0 dwarf companion but seems to be a hybrid star based on its 
& 11 line profiles and, unexpectedly, three stars appear to be either coronal stars 
or,  less likely, a different class of hybrid star with higher wind velocity and a 
different velocity versus radius relationship. 
lines, these coronal stars are clearly bright giants rather than giants. At this 
stage, no non-coronal star has been positively identified in the sample. 

Based on the widths of their Mg 11 
'- 
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